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(57) Abstract: a - 1 somaltos yltransfcrasc capable of forming a cyclic terra saccharide having a cyelo { - 6} - 0? -D-glucopyranosyl- 
(l - 3) - Qt -D-glucopyranosyl- (1-6) - a -D-giucopyranosyI~ (1-3) -a-D-glucopyranosyl- ( 1 - ) structure via a reaction involving 
a -isomaltosyl transfer starting from a saccharide having an tf-1 ,6-gIucosyl bond as the bonding manner at the non-reducing end and 
an a -1,4-glucosyI bond as the bonding manner at the part other than the reducing end and having a degree of glucose polymerization 
of at least 3 is provided. Also, a microorganism producing the above enzyme, a process for producing the above enzyme, the cyclic 
tetrasaccharide obtained by using the above enzyme or a carbohydrate containing the same, and use thereof are established. 
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IP-ABSt'Offe^-Mfel, 7?Xh^ l J->FCF. 7 U If 
- > > 7 - > ^ U - > F . 7^f h^'J->S Ft, t7h-;^U-> 
B £ £<Dme>* - jim&Sk. 7'J'J7>h7;l'-FCF > f > * if * ;u 
-f >S*=f. /t7>h7^-NA, AA/'i>^l/>7^- 1 

-jui&fefc. )i is > y ^ o > u a <D&>&.* - )\, 
m&m* 7 o x v >n-zfju, 7 y xu - jv — }iu e (dm®,-? -ji< 

m&m> t7 h-;P7'^-7'77^&£©lfe^-;Hfei > ggfcffiiS 

«ISa*4v /3 - ?3 □ 5=- ^P->>/j:i:CD77P^y-fKmfem 
-f Klfei, 'j7K7^t'>^i'fc7^t'>^feSi. =1 5 1 -- JUv 7 y if 

jse a ^ ffl t> l < « <t« a « rc - «t iz m m z n & s n it , z> 

<h HB, S?ffi#. $lf , ffiS#fc£#$Stf fcttS 

0 *£#!tt#*4 t LXit. mx.\£, 7 -X<DU. n*J)\,(Dm. * * ^ £ x 

SI) , b7->>XcD7£. v-\*X$>©?t\ 5 If CD 7b , A^OTE, A- 
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v - ;k * > v ;u 7 )i> zi - )i, , if &7^;u, ;*j > 7 ;u . •> h p - ^ . v 

a* g ^ ^ - >u , v i-o — ju. * > b- fr. ^f^p-^u^-jk -y- y 
^ ;u & >- . 7 * _ juit B£ . 'j 6 tfc c n e> coft^roitai 

10 ^^0^T^ifflT^-5^;U ; E>3Si: Uli, #Q fcf , x 7 h □ > , X7 

xit. m x if . i/^y-;k u^/-r>K. « - . /3 - , s^t-*o 
15 7 > v ctibommitteizW* s. > A\zm* Z<t-£iM> f7S> (tf 

* 5 > B , ) . U*'77t'> ( t* ^ 5 > B 2 ) , e U K + > > . fcf U K * 

tf--/u, t u k 5 > (j^±tf^s>B 6 ) . c ti e> ©lifts tr 
^syBjziS-r^-fb^ftj, l -773;nf>8£^v 2-o-«-d-^ 

)X> □ -> ;U - L - 7 7 =3 )V fc* > K £ It 0 ® t T 2> V U □ -> Jl - L - 7 7 □ 

20 ;i/ tf > & % l - 7 7 □ ;u t* > =b u < it v u =1 *> - l - 7 7 □ ;p t' > m 

Mil 7 r^/d: i' © L - 7 7. □ ;H:' >iii if © t' ^ S > C 1:1 1 
5 ft m » ij^*;k>7i p-;k 3i/j];k>7iP-;k cnb© 

If g ft & © t' ^ 5 > D IC /l 3 £ #K a - , £ - , r - . %.Zfd- 

25 h37ia-;k a - . /3 - . r - » fitfa - ha h Uiy-;k en 
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mzti&tofateixtoiikftiz. m z. \t , * s V u m m ft , -t - s? a m m . 

7DX«{±Jft, ^^fTtHi^. 7v$n»ili^ < T tf** KfiHift.. -f 

=7 * taft. o^aoami. □ >3£#aift, t^/^«i±i«! 
>te & ft . * > v ^ « & ft . 2f>xv — K»ajft, £ if » m la , 

£ T if V^titlji. ifctaTttffifts =3 > 3? * «j ffi ft . n * * 

* * ft IS ai ft , X bf 7 tt tti ft, -fe P 'J i i . t: > ^ 'J #] Hi ft . 2* -f 

5Ctttt«i. ^-f a a as ft. sia a ft* ^/<4r»ujft, h^^tttbft. k 
^^p=ivttajft, ->v>»Hjfts /w^*»adft. t y *#jaj ft . 
^^-^isaift. ^^/<-*-!fiffift, v^ttmft. ^E^atBft. j.-*ua 

Hi ft , a*y «>$ittlft, a. X m ft , .x U ft a ft » 3<?<< 

. a ^ ^ttabft. M,m»asft. JSBtttBft. u>=f»Hift. uf*>?aad 
ft. u$ tMft-jk 7 X u > , ^ p p ? < ;u . 

U * ;u U * > j£c H CD fit ft ^ t. CD * Mt ft * if # ^ (f 6 *t § . 

xmmxz zmmmmm t Lxit. m*-i*. as » » as ft # * if & *i * . 

* * h t? m m x # & » at ft x * x t l r i* „ 01*. i* . gsx^x^t if 

t> *i & . SSlRftJSrtfflffifi&ftfcfcixT:. tSItLtli> £ IS * ffl ® « 

§ $ *i r u £ m m # - m tz m m x * s is * , m*. mm&m*. »?x 
» a ft . tt m m «c if ^ « c & « £ ^ t? ) t m m iz m m x # & . 

y ^ +J- — k /\° ^ ^ h^viSixf ^^ + ->;nxf ;k 2 - ( 2 - 

> , 0 a * x > g , O P * x > X ^ ;U # £ [c - ^ cd to £ ft CD H§ 
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' [3' - [2- ( 3 -"S^/U- 4 - 2 - f 7V u >- 2 - 

;u] f 7 1/ 'J - 0 a a -^-f H (»J« r^7 h->j ) , 2 - [ 2 - ( 

- 3 - ^y^;u-4 - ^^j^yyj-^a-y^ k re*- 

> J ) . 6 - [ 2 - [ (5-^Pt-2-tf'Jv;b) 75;] tf-jUl 

- i - x j- ju - 2 - fcf □ y - -5 A 3 - ^ -f K ( S'J € r ;u j ) . 

2 - (2-T-'jytf=.;U) - 3, 4 - y>f Jlz-t + t'/'J-^Aa 

10 -y-r k (S'JS r ;u =: * * * j ) & & tM= ;z n e> © -ft ^ a © « # (* #31 
*i£wt#ij jb-c^ ztamitm tux it, mizm^tzm^-ctamiti^m 
^ m * £ ^ jw. stfK K f->;k y;i/ytHn^^7u>i < s»j « r 

15 N D G A J ) . y JU t h* O * -> 7 - V - A- (53'JS r B H A J ) . 

5-^tFP + ->h)H> ( M £ r B H T J ) . 4-tKP + y>fM 

- 2, 6 ~ -> ^ - -> V - 7 )l -7 3L S - )l> U t> tf {Z. C *\ h <D it^ m<D 

UV-Jb. l/yjk>>. /t7^ + ->5SfiiAfiK <y u 7 - ;u & <t' 
©7i/-;n, $lfl, v > it . u-'jf Agg, i^K^i'©^ 
31 (t^Tti t)^cD?f5^^#ti) . p p 7 x e ^ * / - ;u . 

y ^ □ p 7 1 >a t" © a p ^' >t t*x 7 1 y - /n, 3, 4, 4 ' mj 

25 ^ P P * /\' ~ U H s l 7>fyU>Ityi^;-^75 Kfti'«)75 
KI> H'fc^ >if ;Un a, ffift ^ > if h - 0 A . ^ftx* U ~ 9 A 
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KQ + ->tUy>-2-5 L ^> l S^ijyf-A^f, ± O ^ ^ ft W IS 

* 3£ W T *>J ffl T £ £ fcj ;T ■ ;S Jfe iSI <h L T . ISfkT^S^A, Jg<t 
5 IIS. £ P 7l> t ^P + yJ^Sz-JA. 77>h-f >^nAth'P + -> 

77>h'fVyth , P*y7JRr5A. 7 A 5 - A 

A *y 73 » 1 /t — 5 > h ;4 . 73 > 3? /U v =j- - )\, . X fcf 7 > h - 

10 x^l/>-/75 > IS » it HIS**, hU/|?'JU>i, ^*i7-***y>s& 

*fgiWC*iJffi-c#*ll*<!:LTtt» x * □ - x . v ;u h - * . 7 7 £ 

> - h - ,»U , +y'Jh-;k 77k' 1 )l *3i E (Dfa T )V ^ — . t7 

^P>i« p> FP-Cf >86BK 7)1^ > % -fe/UP-7U, j + xh5> 
. 73 ^4 J -7->, ^7-7fA. *t&. 7 7 t' 7 7f A , h 7 7/ 

20 ^iif en, 7$;Siiiii, yy-», t«j>. h^-y, p 

73 ;u ?K > & , tFP + y7*py>, tf □ u > K » it ;u □ v > . * t -> 

•>7t^>xjP7^>1. 7 ;i/ =P x / 13 /\ # & „ 7 ju¥~>s v i> > v 
25 tx?y> v *^-f 77-V, /ty>, p -< -> > . r;no> 

v * 5=- =t "— >, 7i-^77l>, h 'J 7 h 7 7 V , 7"PU>, /3 - 7 
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<d m # >m if h n 3 . 

£ & © <D 1$ , 00 (* ♦ K . 7;U^>K^-hUC7A. 

5 > fb -fe □ - v t h'a + yif/i/t^n-x, ;u Ttt 4- v ^ ^ ;i-t 

^p-^> * -> * f- jimn. 7 ji>¥ >m? a t: U > # V □ - ;u , 

3 ^ - ^ > . ^^5^>, *r -fc? > . 7J^S>, -If ^ ^ > . t HP*-> 

:/ p tf h u ^j-)vy > — 0 1x9 p y h'i-f;k * >j t' ^ ;u 7 ;u n 

© >A # & t'#iif ens, 

15 J: < » ais, mm. mm, mm. mm. m^. m^. m 

w. mm. }±a. mm. mitteizotemvjfm&m&mati*. mum 
mom* omn. t y t>& + * mnmwz nz> mm® iztsvz 

«E3ltux, ifjiitu, it, o. i xsi±. j:yasb<ii, 
stun *gfii*i^t>o#«7tf4^ttfaa(Dia^ 

25 #1 ( iS fl € f7ttS-X hj . 7-y-tt'-;U^it#aSi^) 1. 5 w 
/ v % , 'J>lr*UC7A0. 1 w / v % v 'J>i-th'J5A • 1 2 
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Tkig 0 . 0 6w/v%, i«7^*->^ A -7*^0. 0 5 w / v % & 
tf7k#££:<2>j${*l§*ft£. 5 00m 1 §Eft77X3C1 00m I Aft 

. 2 i t. 2 o ^Hiii l. #ip u. a^;u^ ■ 

^Ot'^/llj^CS ( F E R M BP — 7143) ^||U S 2 7t, 
5 2 3 0 r p m~C 4 8 B# M H3 & S & ±g « U fc & . *j£>fttt L T® ft £ RfE # 
iS*±;» £^7Co MIC, f ©^i±I$^-hf (1 20t, 1 

^ft/^^oStSSrlji^-sfeaeK iHSiltutn - 7 ^ y - ;u 

10 . fc? U 5^ > <h * £ CD M T&. (§fittT6 : 4 : 1) . » S 7 U - h <h U T 
. 7/1/5 h V * - M )V ? )l S 0J (2 0X2 Ocm. * A? ftm 

m) * hk\ -r* 2 mmm? z •> v * ? Jimmtr n^? h#^? * - ( jut 
o . 3 i co^arc. - >^/-;uiiTi»tt. ^o, 7 x - ;i< 

S^nfeil^9 0m I f pH5. 0. 4 5t|:lILfc^. a - V 
;U =1 -> y - -fe' (ft A« f(-7>X^J^y^-t'L7?yj (350©^ 

20 t*x£&tt£iai>$@Jg4gigMiiji, 5 ooftt^;^7S7-t' ( 

^^•fe*<b^IH»iC^ttlfi^) £ @ Jfc #M gS'J 7 5 J* ft jfc L T 2 

tut, - *u amum* km utto ^sti^iiLt 

& ^ b tc '<& . -f * > s? & *a Jit iry i^f ^ > p k 2 i 8jj t. r W A 3 0 
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*£ifn*5t#ttsi>e) ty - * >3z&mm r i r a 4 i ij an\,a / 
mbnfcMwommzmmm&z h 4 -m cut. r h p 

5 lcj tBSEtS. ) tl^fcic5. Si i;ifJ;5i; ( >Sftft#ra i 

o. 8 4^ic*-tf-^X)<^ttj$tifc. z.<D¥-#mmfrt>. *mn<D 

mm Its 9 9. 9%Ja±T-»-5C<h^*JBflLfc. fcrfc, HPLCIi> ir 
•> a f 7 ^ X (Shodex) KS-801 j]5AJ (BB«SI#xt 

10 liLt©*©!^^ 0. 5 m I /m i n t j§S S ti5 

fi, ^M@#TSt r R I - 8 0 1 2 J ($V-ft^#ligS) £ffll\TfT 

f±^mis#JUTT-^ y » * jis « to tz n man commx* s> % £¥>j m 

15 Is til* 

mm 2 tta7c1£MK4>*l&fft«r 

iJlifttt (liFAB-MS) LttC5. Ilt 6 4 9 C^Ph> 

20 f+fltt^-f ¥lC 1*85 S*U *jH©fiSSB 6 4 8T'*SCi 

a* ¥>j m u fc . 
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5 -f^t'irS^h'J— (European Journal of Bio 

chemi st ry) J! . 6 4 1 ^1 6 4 8 1 (1 9 9 4 ^) IClHttS 

nx t\-5^j§7ci4^^^s [it-f^p {-6> - « - d - tfjizi tr ^ y 
-> ;u - (i-*3) - a-D->/;n3tf^y>';i/- ( i -* 6 ) - a - d - 

y^- ( 1 -» 3 ) -a-D-iOHi tf^y->;U- ( 1 — } 
v -y--f^P { -* 6 ) - a- D- y;^e7/y^- ( 1 -» 3 ) — a — D 

- £OU □ tf ^ / -> ;u - ( i -» 6 ) - a- D-yAae5;«>A- ( i -* 
3) - a- D- ^;U3hf^y->;u- (i— } -c$> & ^ ttfmwufz. 

15 ^ ^ 3 /\' f- )V X » P tf X ;U X C 9 t> <D a - << V )\, h i> ;He 

mm) 4. ow/vx, pettm^i (fss « trv t s -x hj , T-y- 

t fc: -;H*it£*±fi{jg) 1. 8 w/ v % . ij >1ZA 'J OAO. 1 w/ 
20 v % v U>«-th'J9A • 1 2*«0. 0 6w/v*. BfEKV^*.^ 
9 A • 7 * 4 0 . 0 5 w / v %&tf7k^6£:<5j$'f*iSife£v 5 0 0 ml 
§ = ft77^3lCl OOml foAtl, ^-h^U-yTI 2 1 t, 2 
Otr«IL, 7% 0 U T » ^7. • ^Pt'^*;^C 9 ( F E R M 

BP~-7143)*^®b. 2 7t. 2 3 0 r p mt' 4 8 S*n@gII 
25 J§SLT«SSjS*^fc e 

§130 LB77-^>^ - lC«ig*©i*^£ raili*©lSife£fa 2 0 
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L AtlT, MmMmis, )%WUT2 7tiLfc|, v/v% 
^ill. 27t. P H 6 . 0 7118. OCi^OO. 4 8 B# H il S «g 

fi/mlT6!), 1^1 ( 1 0, 0 0 0 r p m . 3 0 # ffl ) U T 0 J|K 
5 Ufiz±mm 1 8 L ©*B«Stt(ttt 1 . 5 jgte/m I (IS;S13l&2 6, 
9 0 0 IS) t^^fc. fc. *#*Stttt2fc©<i: 5 IC UTMS bfc 0 

p h 6 . o)icigjg$-&sMj§is<tbfc, tomm^mo. 5 m i 

3giS?S*0. 5 m I iOxT . 3 5°CT3 0^P B 1ii5J5irc t f©SfD 

31 <£> iff ft j§ 14 1 J*tfc(i. _t IB <D T T' 1 ftlH IC 1 /i )\,(D if )V 3 -X 

# ft <D # ft 14 , W±OffllCbT;l£$nS¥fi^ie*t5t©tt 
15 5 o 

%i 4 AfJl/X • P t* X # ;b X C 9 6 O a - A V V A> h -> IE 

f£f*ft<o«is 

HK3T#enfclgI±i^1 8 L £ 8 0 %K«5!E$lTt|^bT4 
20 0 CT2 4B#W«fgL^^. ^<Di£tJTj*:J5£#j£j$/C.vttgt (1 O, 0 0 0 r 
P m » 3 0 5* W ) UTIeJiKL, 1 0 mM ij >StISS (pH7. 5 ) Id 
l^ifigl:Sl/T2«rLT, #few<D»ft;514tfj2 4, 7 0 0 
i£&£l|-t;*&8ft«ift4 0 0 m I £ # . C <D ffl & ft £ I * /t t? - X 
(Sepa beads) FP-DA1 3 J ( = g ft 3 s ** 3 # feh^it 

25 ) 4it\fcf* >3ii^7 A^D7 - (^'^§1 1 000m 

I ) IC f£ L- 7C „ # £ ft li , t/tt-XF P-DA 1 3 -ir* JHC Aft * tt 1* (C 
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. ^BiSBttlCSSitiLfc. Mi$$ft.M OmM'jyM 

mmm ( P h?. o ) izmmL. ^(om^m^^^^mvx^mm^w 

£ <. Hj7r^'JJK8ephacry I) HR S-20OJ) <f )i> ( 
7 ^ v t A • 77;^y7 • /W*7^»it£*±SiS) OHfc77^ 
5 ;f-r-*7A^P7h^77-f - (^;US500ml) Id f£ b £: . * 
ft&tt. t 7 7 ^ U ^ H R S-2 0 OyiHCliU, 61$ 1 M^bO 

*R«We!>»*;S1ftiHfl'£l MK^^tOl 0 m M i J >mm&m ( p H 7 
10 . 0) Id** llllf ^tO&ffi&^jS^tt&LT^jgiafcl&i*. ^ 
f Jb - h3/t-f (Bu t y I - Toyo pea r I ) 6 5 O M J ^ 

a 3 5 0 m I ) Cfilt. * 5£ W CD # St li . 7fJl-h3A-JI/6 5 0 

M ^ ;nc BR » L . SSSi M^bOMOiJz7^7yi>hTi§Hi$tfc 
15 tC5. 8S3?i8&ft 0 . 3 M#j5Ti»3g b?S:B*Jii#;Sffi * » * jg 14 
£ f "T ®# £ SIR U7c„ Ht. CCOigiRjg^rlMga^^^t^lOmMU 

>^^i»;-g ( P H7. o) tzmmis. *<Dmmm%m>bftm^T^my! 

£!&$v t77^y^HR S- 2 0 0 ^j^ll\fc77^-f-f-^ 
^ A * Q ^ h^77^ -^ffiUTllbt. IS8 a -<< V?jUh > ;HE 

iSttS. JtiSte&tf 1 left. 

a 1 
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tat c¥flo 


a - 4 V?^ h S'JME 
(W/mgg6) 


(%) 


* # ± rf 


2 6,9 0 0 


0. 4 1 


1 0 0 




2 4,7 0 0 


1 . 8 5 


9 1.8 




19,4 0 0 


3. 4 1 


7 2. I 




13,4 0 0 


18. 8 


49. 8 




10,0 0 0 


2 1.3 


3 7.2 




6 S 4 6 0 


2 6,9 


2 4. 0 



7 . 5w/v%lgf «J7^'J^75 K £ ^ S D S - U 7 * 'J JU 
7 5 H ^/i^gU*» (SDS-PAGE) fC <fc U . ^^^COH^T'ffiti 

4 (D^asTl&JfcWK a - -f W )\, h yJ^liltS^ S D S - 
10 PAGE (y^gg7. 5 w / v % ) ICft L> PH*|Cj*»Ufctt?-*-*' 
- A - ( B * / W * - 5 y K ■ MJ-X#5i#tt«») £ J±t£ L, 

T^SiiaO^fS^ItUfciC?, tf^Sft 1 1 2, 0 0 0 ± 2 
0 , 0 0 0 h >T& o £:„ 

ifBfll a - V ? ^ h v ;Hi ^ i i t p D » $ 2 w / v % 7 > 7 
15 ;* 9 > (7-7 -> y A • 77^7->7 • -f * * ) # W 31 « £ 

lU7^Jit/75 P ^ V % Ift 2fc IC (* & , 
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i (pi) ttKS. 5 ± 0 . 5 T $> o fz . 

5 t. *»JjEOSiISSli. pH6. 0. 3 0^WS^T^J4 5t, £ ig 
P Hli, 35t. 3 0 ftmKfc-Vm 6 . OT^ofc. 

14(4, mmysm ( 2 0 mMmmmmm. phs. 0 ) ^tsgics 0^ 

^ * » iS 14 & 301 JE "T £ C <t K: «fc U * i£> >i 
o P H 3c ^ 14 f4 v $g|^pH©i&S5 0mMlSitT4t 

10 . 2 4iHi^l,t^ 1 p H £ 6 . 0 IC S3 S U . » ^ -T -5 » ;S 14 ^ ;» 
ttSCtlCfcUSfet. f(D8I^|7 (SS5e^14) i!8 ( P H 

«D±IH05^14 : TlCfe(t-55?^pHl|SlSpH$4}4. 07^1^9. 0 T' & ^> 

15 tc. 

m 2 
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^ WL A it v 


M *f #t 

TO # j fO tt. \ 7T> / 


^ Eg A it V 


i0 if M- C<X£\ 
ffi H f5 p: \ to ; 




inn 




1 


7 n 2 ^ 


o o 


0 a 


i U Z 




Q O 


o r 


10 1 


•C a I+ 


10 1 


Pb 2 + 




Co 2 * 


10 3 


Fe 1 * 


9 6 


Cu" 


5 7 




1 0 5 


N i *+ 


10 2 


Mn ■* 


1 0 6 


A 1 3 * 


10 3 


EDTA 


1 0 4 



$n. C u "TiliJnfc. C a 2+ T*;S14<b£ftlf\ E D T A T 

*BI©N^«75/K6E5iI€, ^Qf^>->-^>tf- IT t ;U 4 
7 3 A | (7^7^ K;H*y^f AXttgl) *f UT^ffOftiC 
5. N^^7 = 7Mffi5iJ<hLX, 6£ 5'J3* lc {* 6 E 5'J « *t 9 IC ^ "T . -f 

ia $ij * m u x o s c <t # ¥>J W L, fc o 

H ft 6 ^ ;U ^ - ^Pt7*JUC 1 1 ift 6 (D a - -f v v ;u h v Jl^ 

is 3$ i» a* # # m m v ? * # 4 s a . o w / v % , 

fi"71tfc5-XhJ 1 . 8 w / v % , U>SlZAUOA0. 1 w / v % 
> UVi-th'JCA ■ 1 2 7k i£ 0 . 0 6 w / v % , 8fE ^ ^ ^ 4- V ^ A 
• 7 **'0 . 0 5 w/ v %&tf*j^e>£:<5>j£ttigife£, 5 0 0 ml # H 
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7 5 * n |C T 00m I foAft, ^f-h^U-^-ei 2 1 t, 2 0» 
^IIl, ^il/t, ^7 • ^PtXUUC 1 1 (PERM B 

P - 7 1 4 4 ) L . 2 7 °C\ 2 3 0 r p mT 4 8 Bill UglS^ 

5 §t3 o l <D7 7 - * > * - izm*8m<Dm'& tmmf&coiBi&zm 2 o 
2 7t, p h 6 . obi 8. oict 4 s i^isiiimam 

» »^**J5t ( 1 0, 0 0 0 r p m . 3 0 9f ffl ) L T !H JR U ± ft ft 1 8 
10 L © * # IS! ;S 1£ fi 1 . 7^fi/ml ( |g g# Sit S 14 ft 3 0 , 4 0 0 # ft ) 

H ^ 7 A ^ )V X • ^ O fc* X 7|t ;|/ X C 1 1 6 <D a - -f V "7 )V h- > 
f£ & & 5i £> !* £[ 

15 H«6T»t>tlfciS«±j?f^ 1 8 L £ 8 0 X IS* jtt T? *«f IT 4 

t: > 2 4^ntell/fci, ^©Jgtf j£l&1&£»^tt8t ( 1 0, 0 0 0 r 
p m % 3 O^H) bTSliR U 1 OmMiJ>ggiiS ( p H 7 . 5 ) Id j§ 

mmm$L\zM itif Lx*»insstt* 2 a , oooitttn 
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<130> W0843 

<150> JP 149,484/00 
<151> 2000-5-22 

<150> JP 229,557/00 
<151> 2000-7-28 

<160> 10 . 

<210> 1 
<211> 8 
<212> PRT 

<213> Bacillus gl obi sporus 
<400> 1 

lie Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 2 
<211> 8 
<212> PRT 

<213> Bacillus gl obi sporus 
<400> 2 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 

<210> 3 
<211> 8 
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<212> PRT 

<213> Bacillus globisporus 
<400> 3 

lie Thr Thr Trp Pro lie Glu Ser 
1 5 

<210> 4 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 4 

Trp Ala Phe Gly Leu Trp Met Ser 
1 5 

<210> 5 

<211> 6 

<212> PRT 

<213> Bacillus globisporus 

<400> 5 

Asn Trp Trp Met Ser Lys 
1 5 

<210> 6 

<2ii> a 

<212> PRT 

<213> Bacillus globisporus 
<400> 6 

Thr Asp Gly Gly Glu Met Val Trp 
1 5 

<210> 7 
<211> 8 
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<212> PRT 

<213> Bacillus globispoms 
<400> 7 

Asn lie Tyr Leu Pro Gin Gly Asp 

1 5 

<210> 8 
<211> 10 
<212> PRT 

<213> Arthrobacter ramosus 
<400> 8 

Asp Thr Leu Ser Gly Val Phe His Gly Pro 
15 10 

<210> 9 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 9 

lie Asp Gly Val Tyr His Ala. Pro Asn Gly 
1 5 10 

<210> 10 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 10 

lie Asp Gly Val Tyr His Ala Pro Tyr Gly 
15 10 
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